Serotonin acts in the synaptic region of sensory neurons in Aplysia to enhance transmitter release.
An important mechanism that contributes to sensitization in Aplysia is heterosynaptic facilitation of the synaptic connections between sensory neurons (SNs) and motor neurons (MNs). Heterosynaptic facilitation, in turn, is associated with broadening of the spike in the SN. Spike broadening is readily observed in recordings from somata of SNs, and from growth cones of SNs in culture, but broadening in synaptic terminals has only been inferred. Intracellular recordings were made from somata of SNs and from somata of follower MNs. Additional recordings were made from the axons of SNs as they enter the neuropil in the pedal ganglion. Serotonin (5-HT) broadened action potentials in axons of SNs and enhanced excitatory postsynaptic potentials (EPSPs) in the MNs, even after the axons of SNs were surgically separated from their somata. These results indicate that both heterosynaptic facilitation and spike broadening in the axon are due to the local action of 5-HT and can occur independently of modulation of membrane properties in the soma.